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REPORT TO THE CONGRESS

Further Improvement Needed In The
Management Of Magnetic Tapes By

Goddard Space Flight Center ....s.

National Aeronautics and Space Administration

BY THE COMPTROLLER GENERAL
OF THE UNITED STATES




COMPTROLLER GENERAL OF THE UNITED STATES
WASHINGTON DC 20548

B-164392

To the President of the Senate and the
Speaker of the House of Representatives

This 1s our report on further improvement needed 1n
the management of magnetic tapes by the Goddard Space
Flight Center, National Aeronautics and Space Administration,

Our review was made pursuant to the Budget and
Accounting Act, 1921 (31 U S.C, 53}, and the Accounting and
Auditing Act of 1950 (31 U,S.C. 67).

Copies of this report are being sent to the Director,
Bureau of the Budget, and to the Admimistrator, National
Aeronautics and Space Admmmstration,

. (7

Comptroller General
of the United States
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COMPTROLLER GENERAL'S FURTHER IMPROVEMENT NEEDED IN THE
REPORT TO THE CONGRESS MANAGEMENT OF MAGNETIC TAPES BY GODDARD
SPACE FLIGHT CENTER
National Aeronautics and Space
Administration B-164392

DIGEST

WHY THE REVIEN WAS MADE

The General Accounting Office (GAQ) reviewed the management of magnetic

data tapes by the Goddard Space Flight Center after noting that Goddard

was storing substantial quantities of used tapes for indefinite periods

and was purchasing large quantities of new tapes instead of rehabilitat-
ing tapes for reuse.

At June 30, 1969, there were over 900,000 magnetic data tapes contain-

ing data that had been transmitted by satellites and received and re-
corded by tracking stations 1n various parts of the world.

FINDINGS AND CONCLUSIONS

A National Aeronautics and Space Administration (NASA) policy established
1n January 1967 requires that data on magnetic tapes--either analog

data tapes or the master digital data tapes--be kept until all meaning-
ful information has been extracted and placed i1n the National Space
Science Data Center.

In May 1968 Goddard was sti1l1 requiring the 1ndefinite retention of data
on both types of magnetic tape. As a result, Goddard was not realizing
the savings 1n procurement costs that were possible through the reuse

of certain of the tapes.

After GAO brought this matter to NASA's attention in August 1968,
Goddard established procedures 1n December of that year to 1mplement
current NASA policy. (See p. 10.)

to promptly notify Goddard that the experiment data tapes they had re-
cetved were complete and of acceptable quality. Such notification 1s
required before analog data tapes can be released from storage for re-
use. (See p. 12.)

These procedures, however, did not require scientists or exper1menters)

analog data tapes containing data transmitted by satellites that had no
been processed for use by experimenters. Apparently Goddard did not
consider the data to be essential to the experimenters. At June 30,

Also, the procedure did not provide for the release from storage of ‘)
t



1969, Goddard was storing 11,450 unprocessed analog data tapes that had
a replacement cost of $229,000. (See p. 14 )

Goddard had not established procedures for retrieving experiment data
tapes furnished to experimenters so that the tapes could be rehabili-
tated and reused. At June 30, 1969, experimenters had 1n their posses-
ston 119,000 of the 196,000 experiment data tapes that had been fur-
nished to them (See p 17.)

Also, Goddard had not taken action to account for, control, and re-
trieve large quantities of new tapes furnished to the experimenters for
use 1n ana1{z1ng the data contained on the experiment data tapes.

(See p. 17

Some experimenters informed GAQ that, after the tapes had served their
intended purposes, they had either placed the tapes 1n storage or, 1n
some cases, erased and reused the tapes for other purposes. (See p. 18.)

Because of 1ts 1imited capacity for rehabilitating tapes, Goddard was
not realizing the potential savings possible from greater use of reha-
bil1tated tape A Goddard official stated in November 1969 that, al-
though tape was then being rehabilitated at a rate of about 50,000 reels
a year, additional staffing could 1ncrease production to about 90,000
reels. At October 31, 1969, about 110,000 reels of tape awaited reha-
bii1tation (See p 20 )

The following table shows (1) Goddard's approximate annual reguirements
for analog and digital magnetic tapes, (2) the estimated cost to pur-
cnase new tapes, and (3) the estimated cost to rehabilitate used data

tapes.
Estimated
Annual reel cost of new tapes =~ Estimated cost
Type requirements Total Average to rehabilitate
Analog 203,000 $ 4 m1lion $20 a reel $4 63 a reel
Digital 219,000 2.4 mliion 11 a reel 4.63 a reel

Goddard estimated that contracting for the offsite rehabilitation of
magnetic tape would cost about $1 a reel more than the estimated 1n-
house cost of $4.63. It 1s apparent that Goddard could realize sub-
stantial savings 1f a significant part of its annual requirements were
fulfilled with rehabilitated tape. (See p. 22.)

RECOMMENDATIONS OR SUGGESTIONS

The Administrator, NASA, should

--direct Goddard to revise 1ts procedures to require positive and prompt
verification by the experimenters that the data on the experiment
data tapes 1s complete and of acceptable quality. (See p. 12.)



--examine 1nto the need to continue to collect and store unprocessed
data from satellites, which apparently 1s not considered essential
to the experimenters, and, 1f such a need 1s affirmed, direct Goddard
to revise 1ts procedures to provide for periodic reviews and certifi-
cations as to the continued need to retain such data 1n storage.
(See p. 15.)

--divrect Goddard to establish procedures for:

1. maintaining control over new digital tapes furnished to experi-
menters,

2. requiring NASA experimenters to promptly return magnetic tapes
after they have served their intended purposes,

3. including a requirement in agreements with non-NASA experimenters
that magnelic tapes be promptly returned after the tapes have
served their 1intended purposes, and

4. following up periodically to ensure that experimenters are com-
plying with the requirements for the prompt return of magnetic
tapes. (See p. 18 )

--consider the following possible means by which Goddard might increase
1ts capacity for rehabilitating magnetic tapes.

1. Increase the staffing and the Tength of the workweek of the re-
habili1tation facility.

2. Expand the facility and acquire additional equipment.

3. Contract for the offsite rehabilitation of those tapes 1n excess
of the number that can be processed by the facility. (See p 23.)

AGENCY ACTIONS AND UNRESOLVED ISSUES

NASA has taken significant action to 1mprove control over magnetic tapes.
Policies and procedures have been established by Goddard for most of the
matters discussed 1n this report, and NASA has agreed to study ways of
increasing Goddard's capacity for rehabilitating magnetic tapes so that
greater use can be made of rehabilitated tapes and procurement costs for
new tapes can be reduced. (See pp. 10 and 23.)

GAO believes, however, that additional action 1s desirable 1n certain
areas. NASA agreed that continued management attention to the areas
was essential and that further improvements were feasible and said that
it would evaluate these matters for the purpose of further improving
its magnetic tape policies and procedures. (See pp. 13, 15, and 18.)



As part of 1ts continuing work in this area, GAO plans to review the re-
sults of the NASA study and any actions taken to improve procedures and
to expand the Goddard capacity for rehabilitating magnetic tapes.

MATTERS FOR CONSIDERATION BY THE CONGRESS

GAO 1s reporting the results of i1ts review to inform the Congress of

the actions taken by NASA to save on the cost of procuring magnetic tape
and of the further actions needed to effect additional savings to the
Government.



CHAPTER 1

INTRODUCTION

The General Accounting Office has examined into the
policies, procedures, practices, and controls used in the
management of magnetic tape by the National Aeronautics and
Space Administration's Goddard Space Flight Center (GSFC)
at Greenbelt, Maryland. The scope of our review 1s dis-
cussed on page 26. The principal NASA officials respon-
sible for the activities discussed in this report are
listed in appendix III.

NASA's Associate Administrator for Space Science and
Applications is responsible for planning, directing, and
executing-that part of the overall NASA program concerned
with scientific explorations of space and extraterrestrial
bodies, including GSFC's management of data concerning
space science experiments.

GSFC is responsible for the management and operation
of two worldwide tracking and data acquisition networks--
the Space Tracking and Data Acquisition Network ( STADAN)
and the Manned Space Flight Network. STADAN provides com-
munications and tracking coverage for unmanned scientific
satellites. Our examination was limited primarily to mat-
ters concerning magnetic tape management by GSFC for STADAN.

GSFC is responsible also for the construction and
launch of satellites, as well as for the receipt, conver-
sion, and analysis of data transmitted by the satellites.
After a new satellite 1s authorized, members of the scien-
tific community generally are invited to submit proposals
for experiments (scientific equipment) to be placed on
board the satellite. These experimenters include NASA em-
ployees located at GSFC and other NASA installations, uni-
versity professors, and scientists from other Government
agencies and other countries.

Upon acceptance of a proposal, GSFC and the experimen-
ter, if non-Government, enter into a contract which pro-
vides that the Government pay the cost of the equipment for
the experiment and the experimenter's cost to analyze data



from the experiment, generally, for a 2-year period after
launch of the satellite. If analysis of additional data

is desirable after expiration of the initial 2-year period,
NASA Headquarters often awards a grant to the experimenter
to pay for the cost of the work. The experiment equipment
included aboard satellites performs a variety of functions,
such as measuring radiation, recording solar phenomena,
photographing cloud formations, and recording electromag-
netic radiation from the sun.

Generally, telemetry data transmitted by a satellite
1s received by the STADAN stations and recorded on analog
magnetic tapes, sometimes referred to as instrumentation
tapes, Analog tapes are capable of recording fluctuations
1in electronic signals and are therefore used to record the
measurements obtained by experiment equipment aboard the
satellite. After the data is recorded on analog tapes at
the tracking stations, the analog data tapes are shipped
to GSFC's Information Processing Division for processing.
This Division edits and consolidates the data, converts it
to digital form for use in computer processing, and records
it on a master digital data tape. Information contained
on the master digital data tapes 1s recorded on other digi-
tal tapes, referred to as experiment data tapes, that are
forwarded to the experimenter responsible for a particular
experiment. GSFC also provides experimenters with new dig-
1tal tapes for their use in analyzing the data contained on
the experiment data tapes.

Generally, experimenters are required to furnish re-
ports on the results of their experiments to the National
Space Science Data Center. NASA established the Data Cen-
ter at GSFC in 1965 for the purpose of acquiring, organiz-
1ng, storing, and disseminating scientific data obtained
from space probes, satellites, sounding rockets, strato-
spheric balloons, and high-altitude aircraft,

The number of used analog and digital tapes in the sys-
tem has been rapidly increasing due to an increased number
of active satellites transmitting data and an increased num-
ber of experiments on board the satellites.

From its establishment on January 15, 1959, through
June 30, 1969, GSFC received about 400,000 analog data
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tapes from STADAN tracking stations. The number of master
digital data tapes prepared from these analog data tapes
was not readily available from GSFC records. As of June 30,
1969, GSFC had prepared and forwarded to exXperimenters
about 196,000 experiment data tapes, of which about 77,000
had been returned to GSFC and about 119,000 were being held
by the experimenters. In addition, GSFC had furnished
about 116,000 analog data tapes to experimenters in comnec-
tion with certain special experiments, of which about 5,000
had been returned to GSFC; some of these analog data tapes
were original recordings made by STADAN tracking stations,
while others were duplicates made by the Information Proc-
essing Division.

The following tabulation shows the location of about
928,000 used analog and digital data tapes at June 30, 1969,

Location of Data Tapes
at June 30, 1969

Washington
With National
experi- Records
Total GSFC menters Center
Analog data
tapes 489,000a 68,000 111,000 310,000
Digital data
tapes 355,000 123,000 119,000 113,000
Type of data
tape undeter-
mined (note b) 84,000 84,000 - -
Total 928,000 275,000 230,000 423,000

®This total includes original analog tapes received from
STADAN tracking stations and duplicate analog tapes made
at GSFC.

bInventory reports did not indicate whether these were
analog or digital data tapes.

The following 1llustration shows the distribution of
the above tapes at June 30, 1969, and, generally, the sys-
tem by which data transmitted from a satellite 1s recorded,
processed, and forwarded on magnetic tapes to various lo-
cations.



SYSTEM FOR RECEIVING, RECORDING, AND PROCESSING DATA AND THE LOCATION
OF RELATED DATA TAPES AT JUNE 30, 1969
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CHAPTER 2

PROCEDURES ESTABLISHED FOR RELEASE OF

MAGNETIC DATA TAPES FROM STORAGE

A NASA Headquarters policy established in January 1967
requires the retention of data on analog or master digital
data tapes until all meaningful information has been ex-
tracted from them and placed in the National Space Science
Data Center. At the time that we started our review in May
1968, GSFC had not established procedures to implement the
1967 policy but was still following a 1962 NASA policy which
required the indefinite retention of data on both the
analog and master digital data tapes. As a result, GSFC
was not realizing the savings in procurement costs that
were possible through the reuse of certain of these tapes
in lieu of the purchase of new magnetic tapes., We brought
this matter to the attention of NASA'‘officials in a letter

dated August 16, 1968.

In December 1968 GSFC issued a Goddard Management In-
struction which established policies and procedures to im-
plement the 1967 NASA policy. With respect to the proce-
dures and responsibilities concerning the release of mag-
netic data tapes from storage for reuse, the instruction
provides, in part, as follows:

Analog data tapes

1. Data 1s to be retained on the analog data tapes
unt1l the project manager, project scientist, and
Chief of Information Processing Division certify
that all meaningful information has been obtained
and that the analog data tapes have negligible addi-
tional technological or historical value. This
decision is usually dependent upon verification by
the experimenters that the experiment data tapes
are complete and of acceptable quality.

2. The Chief, Information Processing Division, is to

establish a procedure for periodically determining
the need for the further retention of the data on

i0



the analog data tapes. This periodic checking is
to begin not later than 2 years after the data for
each year has been delivered to the experimenters
and is to be made at least annually thereafter.

The release procedure requires certifications by
the project manager and project scientist that the
experimenters have received all meaningful informa-
tion in acceptable form.

The Chief, Information Processing Division, is to
certify that the quality of the master digital data
tapes and of the resulting experiment data tapes

is as high as can be expected from state-of-the-
art techniques and that the possibility of signifi-
cant advances in the state of the art do not jus-
tify further retention of data on the analog data
tapes.

Master digital data tapes

1.

In cases where data has not been retained on
analog data tapes, the data is to be retained on
master digital data tapes until the data records
produced from the tapes have been placed in the
National Space Science Data Center.

The Chief, Information Processing Division, is to
establish a procedure for periodically determining
the need for the further retention of data on mas-
ter digital data tapes. This periodic checking is
to begin not later than 3 years after the data for
each year has been delivered to the experimenters
and is to be made at least annually thereafter.
This release procedure requires a certification by
the Director, National Space Science Data Center,
that all significant information has been received
in the Data Center.

Experiment data tapes

Data need not be retained on experiment data tapes
beyond the time required for use by experimenters,

11



The Goddard Management Instruction does not include a
specific procedure for obtaining prompt verification from
experimenters as to the quality and completeness of the
data on the experiment data tapes. On the basis of our
discussions with several experimenters, it appeared to us
that, if experimenters were required to furnish GSFC with
the necessary verifications immediately upon satisfying
themselves as to the quality and completeness of the data,
without waiting for the follow-up action provided for in
the instruction, it should be possible for GSFC to release
many analog data tapes for reuse substantially before the
end of the initial 2-year period.

We believe that the establishment of a systematic pro-
cedure for determining the need for retention of data on
magnetic tapes and for releasing such tapes from storage
for reuse would result in improved management of magnetic
tape inventories and in a reduction in tape procurement
costs.

RECOMMENDATION

We recommend that the Administrator, NASA, direct GSFC
to revise its procedures to require positive and prompt
verification by the experimenters that the data on the ex-
periment data tapes is complete and of acceptable quality.

NASA COMMENTS AND OUR EVALUATION

By letter dated October 9, 1969 (app. I), commenting
on our draft report, NASA pointed out that, to effect econ-
omies in computer and scientific manpower utilization, most
experimenters process their data in batches, which some-
times results in delays of 1 or more years in processing a
given block of data. NASA also said that at today's level
of funding it is likely to be approximately 2 years before
an experimenter can adequately determine whether all the
data that he has received is correct.

We are not proposing that experimenters alter their
methods of processing and analyzing data received from
GSFC or that the level of funding be increased to reduce
the time now required by experimenters to process and

12



analyze the data. On the basis of our discussions with
several experimenters, however, it appeared to us that, in
many cases, experimenters were in a position to notify
GSFC--if so required--that the data that they had received
was of satisfactory quality and was complete and that this
could be done substantially sooner than 2 years after re-
ceipt of the data.

NASA agreed that it should be possible to reduce the
length of time presently required for obtaining verifica-
tion from experimenters and stated that NASA Headquarters
and GSFC were initiating a review aimed at improving the
present procedures, which would reduce the storage time for
analog data tapes. ’

NASA also made the following statement.

"Your report seems to imply that while Goddard
was aware of the problems associated with the
magnetic tape program they had not taken action
aimed at the control of magnetic tape prior to
the GAO review in May 1968. The fact is, while
there is need of continued improvement, GSFC had,
prior to the GAO review, initiated the tape re-
habilitation program, and updated procedures for
review of experimenter tapes and subsequent re-
lease from storage of the related analog tapes,
as a part of their continuing efforts toward
better management of this area." (Underscoring
supplied.)

GSFC did not issue an instruction establishing proce-
dures for the release from storage of analog and master
digital data tapes until December 1968--7 months after the
start of our review and 4 months after our letter of Au-
gust 16, 1968.

Although GSFC has had the capability to rehabilitate
digital tape since 1967, we were told by the Assistant
Chief, Information Processing Division, in February 1970,
that no master digital tapes had been certified for release
from storage at that time. Also, he told us that none of
the analog data tapes that had been certified for release
from storage had been rehabilitated as of the end of Janu-
ary 1970.

13



CHAPTER 3

DATA COLLECTED FROM SATELLITES AND

STORED WITHOUT BEING PROCESSED

The December 1968 Goddard Management Instruction (see
ch. 2) prescribes procedures for the release of analog data
tapes for rehabilitation and reuse after the data has been
converted to digital form and furnished to experimenters.
The instruction, however, does not prescribe procedures
for release of analog data tapes that have been received
from tracking stations and placed in storage without proc-
essing of the data contained thereon.

We rdentified four active satellites that were trans-
mitting data vhich was being recorded on analog data tapes
and placed in storage without processing. The following
tabulation shows the names of the satellites, the dates
on which the processing of the data was discontinued, and
the analog data tapes that were in storage as of June 30,
1969.

Number of stored

Date processing of tapes containing

Satellite data discontinued unprocessed data
0G0 I 12- 6-67 1,520
0G0 III 7-31-68 8,445
Explorer 22 8-13-68 633
Relay II 8-31-68 852
Total, as of June 30, 1969 11,450

On the basis of the current average cost of about $20 a
reel for new analog tapes, the 11,450 tapes have a replace-
ment cost of about $229,000.

Reports prepared by GSFC showed that in September 1969
1t was still receiving and storing analog data tapes with-
out processing the data contained thereon for two of the
above four satellites and was following a similar practice
for certain other satellites.

14



RECOMMENDATIONS

We recommend that the Administrator, NASA, examine
into the need to continue to collect and store data which
apparently i1s not considered essential to the experimenters.
We recommend also that, in the event the results of the ex-
amination affirm a need for the continuance of this prac-
tice, the Administrator direct GSFC to revise 1ts procedures
to provide for periodic reviews and certifications as to
the continued need to retain i1n storage the analog data
tapes containing unprocessed data.

NASA COMMENTS AND OUR EVALUATION

In 1ts letter of October 9, 1969, NASA stated that the
storage of analog tapes containing unprocessed data was due
to limitations in GSFC's present data processing capacity.
NASA said that a number of requests had been received from
experimenters for processing of data from satellites OGO I
and OGO III but that most of the requests were not honored
because of the size of the data backlog and the priority
structure. NASA stated further that GSFC was involved in a
project to increase its computer capacity and that the pros-
pects were good for processing some of the stored data in
the coming year. In this connection, a GSFC report showed
that, at September 30, 1969, GSFC had a 32-week backlog of
analog data tapes for processing.

NASA stated that 1t had not established a fixed era-
sure policy for analog tapes containing unprocessed data
and that a policy decision would depend on an evaluation of
the potential value of the data and the availability of
data processing resources. NASA stated also that 1t had
frequently examined its policy pertaining to continued
long-term collection of data from specific satellites and
that collection of data had been discontinued in several
instances. NASA stated further that this subject was again
being reviewed with the objective of establishing criteria
and guidelines for the discontinuance of data collection
from selected satellites, as well as policies concerning
retention of unprocessed data.

We recognize the difficulty, under the circumstances,
of making a decision to destroy scientific data which has

15



never been processed or made available to the scientific
community. The difficulty of such a decision, however,
creates the danger of tying up, for an indefinite period,
a substantial investment in magnetic tape containing data
that may never be processed. We believe that NASA's com-
ments evidence an appreciation of the problem and a con-
structive approach to its control.

16



CHAPTER &

NEED FOR MORE EFFECTIVE CONTROLS OVER

DIGITAL TAPES FURNISHED TO EXPERIMENTERS

Although GSFC furnished substantial quantities of ex-
periment data tapes and new digital tapes to experimenters
for their use in analyzing the data on experiment data
tapes, we found that GSFC had not taken adequate action to
account for, control, or promptly retrieve these tapes for
possible reuse.

Of the 196,000 experiment data tapes furnished by GSFC
to experimenters through June 1969, about 119,000 had not
been returned. Information on the number of new digital
tapes furnished to experimenters was not maintained cen-
trally. We did not review the records of GSFC's nine sat-
ellite project offices to determine the mumber of such
tapes that had been furnished to experimenters; however, an
official of one satellite project office told us that, dur-
ing a recent 2-year period, about 12,000 new digital tapes
had been furnished to experimenters on that project,

In our August 16, 1968, letter to NASA (see p. 10J,
we pointed out that procedures should be established to
maintain effective control over the experiment data tapes
and new digital data tapes furnished to experimenters so
that these tapes could be retrieved promptly and reused.

Although NASA advised us in December 1968 that proce-
dures would be established to provide for an annual check
of each experimenter--to be initiated 2 years after the 1s-
suance of tapes to an experimenter--to ensure the return
of all tapes no longer required for the conduct of a par-
ticular experiment, the December 1968 Goddard Management
Instruction does not specifically cover this matter. The
instruction prescribes procedures intended to ensure prompt
release of analog data tapes and master digital data tapes
after they have served their purposes, but the only refer-
ence to the release of experiment data tapes is a brief
statement that such tapes need not be retained beyond the
time required for their use by experimenters.

17



In February 1969 we interviewed eight non-NASA experi-
menters at three universities, who had about 14,000 experi-
ment data tapes in their possession at June 30, 1968, The
experimenters informed us that they had not received any in-
structions from GSFC concerning the return of either the
experiment data tapes or the new digital tapes after the
tapes had served their intended purposes. They said that
they had therefore either placed the tapes in storage or,
in some cases, erased and reused the tapes for other pur-
poses,

RECOMMENDATION

We recommend that the Administrator, NASA, direct GSFC
to establish procedures for:

1. maintaining control over new digital tapes furnished
to experimenters,

2. requiring NASA experimenters to promptly return mag-
netic tapes after they have served their intended
purposes,

3. 1ncluding a requirement 1n agreements with non-NASA
experimenters that magnetic tapes be promptly re-
turned after the tapes have served their intended
purposes, and

4, following up periodically to ensure that experiment-
ers are complying with the requirements for the

prompt return of magnetic tapes to GSFC.

NASA COMMENTS AND OUR EVALUATION

In commenting on our draft report, NASA said that GSFC
was reviewing the procedures for improving control of new
digital and experiment data tapes furnished to experiment-
ers. NASA also stated that each reel of data tape furnished
to experimenters for the past 5 years included a label with
instructions for the return of the tapes to GSFC,

A copy of the label referred to by NASA showed that it
is a removable tag affixed to each reel of tape stating:

18



T

"Return Tape to Digital Data Accounting
Code 565

NASA - Goddard Space Flight Center

Greenbelt, Maryland. 20771"

In our view, this label falls far short of adequate 1in-
structions requiring the prompt return of the tapes when
they have served their intended purposes. On the basis of
our review and discussions with the eight experimenters,
GSFC's use of labels has not been effective in encouraging
the experimenters to return the data tapes upon completion
of their analyses. It seems to us that to include a pro-
vision i1n the agreements with experimenters requiring them
to return the magnetic tapes as soon as they have served
their intended purposes would provide a greater motivation
than now exists for experimenters to return tapes promptly.
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CHAPTER 5

NEED TO EXPAND CAPACITY FOR

REHABILITATING USED MAGNETIC TAPES

Because of the limited capacity of 1ts magnetic tape
rehabilitation facility, GSFC has not, in our opinion, re-
alized all the potential savings from the use of rehabili-
tated magnetic tapes. Such savings would result from the
reduced need to purchase new tapes at costs substantially
in excess of the costs of rehabilitating used tapes.

Although GSFC has had a facility for rehabilitating
digital data tapes since 1967, 1t did not fully establish
a capability to rehabilitate analog data tapes until Janu-
ary 1969. During the first few months of 1969, the number
of used tapes of both types available for rehabilitation
was only sufficient to require the facility to operate at
about half of 1ts capacity; however, GSFC told us that the
availability of used tapes increased later in the year,

In November 1969 we were told by the GSFC manager of the
facility that (1) the facility was operating on a three-
shift, 5-day-week basis, (2) the facility was rehabilitat-
ing tapes at the rate of about 50,000 a year; and (3) this
rate could be increased to about 90,000 tapes a year if
staffing were increased.

In October 1969, GSFC had about 59,000 (32,900 analog
and 26,100 digital) data tapes in a warehouse awaiting re-
habilitation and about 50,800 analog data tapes in storage
at the Washington National Records Center that had been au-
thorized for release, rehabilitation, and reuse, pursuant
to the December 1968 Goddard Management Instruction. (See
picture, p. 21.) Thus, in October 1969, GSFC had about
110,000 reels of magnetic tape available for rehabilita-
tion--about a 2-year backlog at the current level of opera-
tion of the rehabilitation facility--and the number was in-
creasing,
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SOME OF THE 59,000 MAGNETIC
DATA TAPES IN A GSFC WAREHOUSE
AWAITING REHABILITATION

Furthermore, we were subsequently told by the Assis-
tant Chief, Information Processing Division, that the issu-
ance of procedures to encourage the early return of experi-
ment data tapes from experimenters had been deferred be-
cause, with the existing backlog of tapes awaiting
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rehabilitation, GSFC did not have the space to store any
additional tapes that might be returned.

Pictures showing some of the major steps in the reha-
bilitation of magnetic tapes at GSFC are shown on pages
24 and 25.

On the basis of a cost analysis completed in March
1969, GSFC estimated that its cost to rehabilitate digital
tapes in fiscal year 1970 would be $4.63 a reel. A GSFC
official told us that the cost of rehabilitating analog
tape would be about the same as for digital tape. GSFC es-
timated also that the cost of having analog or digital tape
rehabilitated offsite under a commercial contract would be
about $1 a reel more than the in-house costs,

GSFC awarded a contract in March 1969 for the purchase
of analog tapes. GSFC's estimated annual requirement for
analog tapes, as provided for under the contract, was about
203,000 reels at an estimated cost of about $4 million, or
an average price of about $20 a reel. Since the in-house
cost of rehabilitating a reel of analog tape is only about
23 percent of the cost of purchasing a new reel, 1t is ap-
parent that substantial savings would be realized if a sig-
nificant part of GSFC's annual requirement for analog tape
were fulfilled with rehabilitated tape rather than new tape.

Substantial savings would also be realized through the
use of rehabilitated digital tape, although the ratio of
the cost of rehabilitating such tape to the cost of new
tape--42 percent--1s higher than for analog tape. During
calendar year 1969, GSFC purchased about 219,000 reels of
digital tape at a cost of almost $2.4 million, or an aver-
age price of about $11 a reel.

In our draft report submitted in July 1969 to NASA for
comment, we proposed that GSFC release more used magnetic
tape from storage for rehabilitation and that the rehabili-
tation facility be operated to the maximum extent possible,
The subsequent release of a large number of used magnetic
tapes and the likelihood of an increasing backlog of used
tapes as the new procedures to ensure early release of
tapes become effective indicate the need for a considerable
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increase in GSFC's rehabilitation capacity 1f NASA is to
realize the savings available through the use of rehabili-
tated tapes in lieu of new tapes.

RECOMMENDATION

We recommend that the Administrator, NASA, consider
the following possible means by which GSFC might increase
its capacity for rehabilitating magnetic tapes.

1. Increase the staffing and the length of the work
week of the rehabilitation facility.

2, Expand the facility and acquire additional equip-
ment,

3, Contract for the offsite rehabilitation of those
tapes in excess of the number that can be processed

by the facility,

NASA COMMENTS AND OUR EVALUATION

In a letter dated January 23, 1970 (see app. II), NASA
agreed with our recommendation and said that it would study
ways of increasing GSFC's capacity for rehabilitating mag-
netic tapes. As part of our continuing work in this area,
we plan to review the results of the NASA study and any ac-
tions taken to expand the GSFC capacity for rehabilitating
magnetic tapes.

23



Photographs furnished by NASA

24



KETERTHE MAGNETIC TAPES ARE CLEANED THEY ARE TESTED"
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CHAPTER 6

SCOPE OF REVIEW

Our review included an examination of the pertinent
records and documents at the Goddard Space Flight Center,
Greenbelt, Maryland, and discussions with NASA Headquarters
and GSFC officials concerned with the various aspects of
magnetic tape operations at the Center. We also held dis-
cussions with eight experimenters at three universities,
who had been furnished magnetic tape by GSFC.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
WASHINGTON, D C 20546

REPLY TO  gpa OCT 9 1969

ATTN OF

Mr. Morton E, Hemig

Assistant Director, Civil Divasion
U. S. General Accounting Office
Washington, D. C. 20548

Dear Mr. Henig:

Attached are our comments in response to your draft report on "Need
for Improvement in the Management, Control and Utalization of Magnetic
Tapes, Goddard Space Flight Center."

We agree with the view expressed in your revort that contiuuved
attention to the management of magnetic tape at GSFC and additional
emphasis on wmproved policies and procedures are essential. However,
we are not in complete agreement with several of the conclusions and
recommendations conbained an your report, )

[See GAO note on p. 37.]

BEST DOCUMENT AVAILABLE

Your recommendstion that GSFC require positive and-prompt confirmation
by the experimenters that the data on the experimenter data tapes 1is
complete and of acceptable quality 1s a desirable dbjective. However,
immediate verification of experimenters data tapes upon receipt by
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the experaimenter is generally not feasible, and might well increase
funding and manpower requarements that would exceed any potential
savings through reuse of the related analog tapes.

The report also recommends the establishment of minimal retention
periods for unprocessed analog tapes held in storage. We have not
yet established policies and guidelines for erasure of these
unprocessed tapes, as this 1s a complex problem involving many
critical points. For example, which tapes can be disposed of with
assurance that we are not destroying valuable scientific information
worth, potentially, hundreds of thousands of dollars ain an effort to
reuse twenty dollar reels of analog tapes? There are important
i1ssues which are currently under study and whici must be resolved
prior to establishing minimal retention periods for unprocessed
tape.

In addition, your report recommended that GSFC establish and maintain
control over new digital tapes furnished to experimenters. While

GSFC has, for the past five years, included ainstructions with each

reel of new tape for the return of the tape to GSFC, we agree that
additional emphasis on this phase of the magnetic tape program 1is
worthwhile. Goddard i1s addaing procedures for the periodic follow-up
on new tapes shipped to experimenters consistent with the experimenters
grocessing cycle.

Your report seems to imply that while Goddard was aware of the problems
associated with the magnetic tape program they had not taken action
aimed at the control of magnetic tape priors to the GAO review in May
1968. The fact 1s, while there is need of continued improvement, GSFC
had, prior to the GAO review, initiated the tape rehabilitation progran,
and updated procedures for review of experimenter tapes and subsegquent
release from storage of the related analog tapes, as a part of their
continuing efforts toward better management of tnis area.

We appreciate the opportunity to comment on your draft report and assure
you that we are contanuing to examine methods for improving the manage-
ment of the magnetic tape activities at Goddard.

Sincerely yours,

Bernard Moritz
Acting Associate nistrator
for Orgapization and Management

/@WW (T BEST Dogy
7 DOCUMENT AyAl ap ¢

Attachment
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NATIONAL AERONAUTICS AND SPACE ATMINISTRATION
COMMENTS ON
GENERAL ACCOUNTING OFFICE
NEED FOR IMPROVEMENT IN THE
MANAGEMENT, CONTROL, AND
UTILIZATTON OF MAGNETIC TAPES

PO TR FHE ST DOCUMENT AVAILABLE

The report has been reviewed by Goddard Space Flight Center {GSFC)

and NASA Headquarters officiasls and we agree that continuing management
attention is required in order to effectively control the utilization of
megnetic tapes at GSFC. Action has been taken and additionsl steps are
planned to reduce costs associated with the acquisition and storsge of
magnetic tapes. These steps are enumerated in the discussions related
to your findings. In addition, we believe a discussion related to each
of your findings may serve to clarify some areas of m sunderstanding
regardang the time factors involved and the value of scientific data
recorded on magnetic tape. It may be well to review at the outset the
principles and philosophy involved in the acquisition and retention of
scientific data as well as the data processing operation itself, for it
is an apprecistion of these principles that must serve as a basis for
many comments contained in our response.

A qajor goal of NASA 1s to obtain the greatest possible return from its
1nvestigations of space by maximum dissemination and wtilization of the
sclentific and technological findings and data. Space flight experiments
deslgned to acquire data are very expensive and require up to five years
from inception of a project to the receipt of data. Also the data are
unigque, e.g., interplanetary storms, non-recurrent solar or martian
activity, etc. With the magnitude of funds and human resources committed
to acquiring the raw data we feel it prudent to retain the original data
base from these experiments for as long as necessary in order to preserve
the scientific nature of the subsequent records.

Analog tapes are those tapes which contain a recording of the instant-by-
instant voltege directly from a receiver output. These tapes contain a
mixture of the data and the noise which is introduced by the telemetry
process. The i1nitial operation in the Central Date Processing Faeality
at GSFC 1s to establish synchronization with the data format and to
remove the noise. After some checking operations, usually referred

to as editing, the data then exist in digital form and are swmitable

for direct entry into a general purpose computer. After some additional
steps on the general purpose computer a master digital tape and the
varlous experimenter data tapes are produced. Provisions are also made
for regenerating experimenter date tapes from the master digital tapes
by an abbreviated program. It should be noted that the processes of
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removing noise from the data and establishing synchronization are
statistical in nature usually are obtained by iteration, and can never
be done with 100 percent accuracy. In other words, some errors are
always present, with the severity of the errors depending on the amount
of noise which was added to the data, and on the detailed characteraistics
and manmer of operation of the equipment which converts the receiver
output signals {analog data tapes) into digrtal format. Thus, two
consecutive processings of the same analog data tape may not always
result in exactly the same output data. In fact, in the case of noisy
tapes, the output (digital data tapes) may be appreciably different
for two replayings. These dafferences are due to differences in the
adjustment of the equipment, differences in the capabilities and care
shown by the operators, and statisticel variastions due to the specific
details of the manner in which the eguimment opersates. The net result
of this 1s that we can never claim that we have recovered all of the
data recorded on the original tapes. Stated differently, this means
that some informatson is always lost in going from analog to digatal
tape form. Therefore it 1s NASA's policy to retain the analog tapes
until the experimenters verify ithe adequacy of the data on their tapes
or the reduced experimenters date records have been;placed in the
National Space Secience Data Center.

GAO FINDINGS

Need for Improvement in the Implementation of NASA Policy Concerning
the Storage of Magnetic Dats Tapes

This findang relates to a portion of the Headquarters policy (NPD 8030.3)
established i1n January 1967 which requires the retention of the analog
or master digital data records until all meaningful information has

been extracted from them.

[See GAO note on p. 37.]

This policy
requires that, as we progress from original data record to master digital
data record to experimenters data record to reduced data records, the
preceding record be retained for a sufficient period after creation of
the follow-up record to permit full verification of the processing steps

involved. In other words, the original data record must be retained
unt1l we are sure that the master digital data records are complete.

BEST DOCUMENT AVAILABLE
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The master digltel data records must be retained until we are assured
that the reduced data records are placed in the National Space Science
Data Center (NSSDC})

[See GAO note on p. 37.]

As noted by GAO, the pre-l96T7 policy of indefimite analog tape retention
was revised by GSFC Management Instruction 8030.1 (December T, 1968),
which complements the NASA Policy Directive 8030.3 regarding the
retention of magnetic data records. Briefly, present NASA and GSFC
policy calls for the reuse of analog and master digital tapes as soon
&8s subseguent records have been verified or the National Space Science
Data Center hos indicated receipt of records deraived from the date

base.

Verifacation by project experimenters

GAO reports that the GS¥FC reqguarement to commence checking with
experimenters on the adequacy of tnewir data tapes two years after
delavery may be shortened with the resuliant earliier release of the
related amalog tapes from storage. While this 1s a desirable
gbjective, at today's level of funding 1t is lakely to be approximately
t#0 years before an experimenter can adequately determine 1f all the
data he has received is correct. To reduce this interval appreciably
would probably requare a significant increase in funding for data
reduction and analysis.

Verification, in general, requires not orly & check to see ii the
tapes can be read on a computer, i.e., that errors have not been
made in recording, bubt that the content of the date i1s of adequate
gquality and completeness for the experimenters purposes. Thus, the
verification process requires that the records be processed on a
computer to the point where output surtable for analysis as availavle.
In order to effect economies in compuber and scientific manpower
utilization, most experimenters process their data in batches,
Furthermore, they may concentrate on cne block of data for a perioo
of time and defer processing of newly arriving data, someiimzs [0l
one Or moie years.

However, in spite of these factors, it is our belief that it 1s possible
to reduce the length of time presently required for exprerimenters
verification. Toward this end NASA Headquarters together with GSFC

will 1matiate a review aimed at improving these procedures and thus
reducing the analog tape storage time.

BEST DOCUMENT AVAILABLE
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[See GAC note on p. 37.]

Unnrocessed analog dala tapes retained in storage

GAO points out that GSFC has no procedures for release of analog data
tapes that are reqieVed from tracking statlions and are placed in
storage without belng processed.

The practice of storing analog data tapes that are beyond GSFC's
present capacity to convert to digatal form was begun during the
third quarter of 1968. We have not yet established a fixed

erasure policy for these tapes. Such a decision will depend on:

an evaluation of the potential value and the resources available for
the processing of these tapes. A number of requests have already
been received from experimenters for processing the data stored in
this manner for 0GO's I and ITI. We have responded to a few of these
requests, but most of them have not been honored because of the size
of our present backlog and the established prioraty structure.
However, GSFC is involved at the present time on a projegt to increase
the capacity of the 1108 computer, and the prospects are gqulte good
for being able to process some of this warehoused datae in the coming
year.

It should be mentioned that NASA has frequently examined the policy
pertaining to continued long-term collection of data from specific
satellites. Collection has been discontinued from several older
satellites. The OSSA and the OTDA together with GSFC are again
reviewing this subject with a view towapd establishing criteria and
guidelines for the discontinuance of data from selected satellites as
well as policies concerning retention of unprocessed tape.

AT
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[See GAO note on p. 37.]

Need for more effective control over dagital tapes furnished experimenters

GAO reports at the time of their review they found that large quantities
of experiment date tapes furnished experimenters were still outstand-
ing (of the 188,000 tapes furnished to experimenters during 19¢2-196¢,
112,000 were still in the possession of the experimenters) and that
effective follow-up action had not been taken to have the tapes returned
in a timely menner Also, GAO reports that GSFC had not taken action

to econtrol and retrieve new digital tapes furnished to experimenters

for their use in anslyzing data contained in the experiment data tapes

Each reel of data tape furnished to experimenters by Goddard has for the
past five years included a label with instructions for the return of

the tapes to GSFC. However, in order to emphasize the obligation to
return the tapes to GSFC, Goddard is writing all experimenters possess-
ing their tapes reminding them to return the tapes when they are no
longer of use. It should be noted that, because of the increasing data
rate from spacecraft, 60 per cent of the total 189,000 experiment data
tapes noted sbove have been shipped to the experimenters since the
beginning of 1967. This indicates that, on the average, experimenters
are presently retaining their tapes for a period of two years Thas
retention period is believed to be entirely reasonable when one considers
the vprocessing cycle The significant value to the Government of the
tape inventory at GSFC 1s well recognized and they are presently review-
ing procedures for the improved control of new and experiment data tapes

Specifically, they will provade for an annual check of each experimenter
to insure that he has returned all tapes no longer required for the
conduct of particular experiments for which they were provided Thas
follow-up action begins two years after the experimenter first receives
his tape for analysis Tn view of the lengthy time often required for
the reduction and analysis of data, a review of the experimenters require-
ments within these time periods seems adequate at present  However as
noted previously we are striving to improve this total process
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Need for improvement in the practices related to the reuse of magnetic
tapes

GAO advised NASA in August 1968 of their belief that procedures should
be established by GSFC requiring the reuse of magnetic tape where such
tapes have been found suitable for reuse.

As noted in the draft report, GSFC established practices and docimented
policies regarding the reuse of magnetic tape. A GSFC policy rdquiring
tracking stations to use rehabilitated tapes to the maximum extent
possible has been in force ever since rehabilitated tapes have been
available and this policy has been continually monitored.

Statlons are supplied waith magnetic tape on an automatic resupply
basis by the Network Support Branch, based on usage rates reported
and upcoming data collection requirements. GSFC established stock
numbers for rehabilitated magnetic tape and classified 1% for use
for prime data collection, use restricted to engineering tests, or
volce recording only. It is a regular supply item for magnetic tape
requirements.

We initiated the rehsbilitation tape facility because we recognized
that tape could be rehabilitated at lower cost than acquiring new tape.
It has proven to be equal to, or betier than, the same quality of tape
newly manufactured. As early as August 9, 1967, stations were required
to turn in all magnetic tape for rehabilitation. In September 1968,
the system for returning rehsbilitated tape was formalized to guarantee
return of tape for rehabilitation.

Your report indicated that during January through April 1969 the GSFC
rehabilitation facility only processed about half of the tapes possible
with 1ts existing capability. This is true, because there were no more
tapes available at that time for rehabilitation, It is expected that
with the additional emphasis on the release from storage and the return
of magnetic tapes from the experimenters, the rehabilitation facility
will operate more nearly to capacity.

B i
| EST DGLMMENT AVAIMBLE

[See GAO note on p. 37.]
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We hope that the information provided will clarify many of the
issues raised by the GAO report. While we do not adgree with some
of the findings and recommendations, we are in complete accord
with the general aims of the report and will provide additional
information 1T desired,

A & Yo

ohn E. Naugle
Associate Administrator for
Space 3cience and Applications

GAOQ note: Refers to material contained in draft report but
omitted from final report.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
WASHINGTON, D C 20546

A 23 JAN 1970

Mr. Morton E. Henig

Assistant Director, Civil Division
U. S. General Accounting Office
Washington, D. C. 20548

Dear Mr. Henig:

Your letter of January T, 1970, addressed to Mr. Moritz requested
NASA's comments concerning a revision to your draft report "Need
for Improvement in the Management, Control and Utilization of
Magnetic Tapes by the Goddard Space Flaight Center."” We have
reviewed this revision which relates to that seetion of your
report concerning the reuse of magnetic tapes and agree that,

in view of your findings, the change is appropriate.

Your letter also recommends that the NASA Headquarters«GSFC review
group on the magnetic tape program at Goddard "consider some of
the possible ways of increasing the number of tapes that are
rehabilitated.” We are in agreement with your recommendation

and will insure that the review group includes the area of tape
rehabilitation in their overall review.

Sincerely,
. /o
(C: o BEST Docifyr
Co0 feijn YCRENT Avai Ay

' _+John E. Naugle
. Associate Administrator for
, Space Science and Appliecations
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